Role of tumor necrosis factor receptor-1 in the death of retinal ganglion cells following optic nerve crush injury in mice.
To assess the specific role of tumor necrosis factor (TNF) death receptor signaling in the induction of retinal ganglion cell (RGC) death, optic nerves of mice deficient for TNF receptor-1 (TNF-R1-/-) and control mice (C57BL/6J) were unilaterally subjected to crush injury. Counts of RGCs and their axons 6 weeks after the injury demonstrated that their loss was significantly less in TNF-R1-/- mice compared to controls. The most prominent decrease in neuronal loss detected in TNF-R1-/- mice was beyond the initial 2-week period after the injury. This time period was correlated with the period of glial activation and increased glial immunolabeling for TNF-alpha in these eyes. No further protection against neuronal loss was detectable in TNF-R1-/- mice treated with D-JNKI1, a specific inhibitor of c-Jun N-terminal protein kinase (JNK). However, anti-JNK treatment of control animals provided a significant protection against neuronal loss during the same secondary degeneration period. Phospho-JNK immunolabeling of RGCs in control mice subjected to optic nerve crush significantly decreased following their treatment with D-JNKI1, and anti-JNK treatment protected RGCs from degeneration in these animals, similar to the lack of TNF-R1. These findings provide evidence that TNF death receptor signaling is involved in the secondary degeneration of RGCs following optic nerve injury, and is associated with JNK signaling. Since secondarily degenerating neurons are viable targets for neuroprotection, inhibition of TNF death receptor signaling may be an effective strategy to protect RGCs in several neurodegenerative injuries.